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(54) DATA RECORDING DEVICE AND METHOD THEREFOR 
(57)Abstract: 

PROBLEM TO BE SOLVED* To make recordable a moving picture surely in real time 
even in a recording medium such as a magneto-optical disk relatively high in error rate. 
SOLUTION: A video signal is subjected to a digital conversion in an AID converter 1 and 
the data are encoded in an encoder 2 and then the data are stored in a picture memory 3. 
Errors of the stored moving picture data are detected for every one track. When the 
error is caused in the data, the data are recorded on a recording medium 4 by adding 
verification in a next track, and when the error is not caused in the data, the data are 
recorded in the next track. The presence or absence of the verification is changed over 
by a recording system changeover part 5. When the errors is not caused in the data, the 



frequency of verification is lowered and a transfer rate is enhance, and then the moving 
picture data can be recorded in real time. 



LEGAL STATUS [Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
-3.ln the drawings, any-words are not-translated 

CLAIMS 
[Claim(s)] 

[Claim 1] The data recorder characterized by having an error detection means to 
be equipment which records, data on a record medium, and to detect the write 
error of a video data, and the control means which controls the existence of the 
verification to the video data which exists after said data according to the 
detection result in said error detection means. 

[Claim 2] It is the data recorder characterized by said control means performing 
said verification in equipment according to claim 1 at the time of the writing of the 
beginning to said record medium. 

[Claim 3] It is the data recorder which said error detection means detects said 
write error for a part for every one truck of said data in equipment given in either 
of claims 1 and 2, and is characterized by said control means controlling the 
existence of said verification for a part for every one truck of said data. 
[Claim 4] The data-logging approach which is the approach of recording data on 



a record medium, and is characterized by determining the existence of 
verification of the data which exist behind according to the count of the error at 
the time of the writing of data. 

[Claim 5] It is the data-logging approach characterized by performing the writing 
of the data of the beginning to said record medium with verification in an 
approach according to claim 4. 

[Claim 6] It is the data-logging approach characterized by carrying out counting 
of the count of said error for a part for every one truck of said data in an 
approach given in either of claims 4 and 5. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the verification processing at the 
time of recording a video data etc. on a data recorder and an approach, and a 
record medium with a comparatively high error rate especially. 
[0002] 

[Description of the Prior Art] In recording data on record media with a 
comparatively high error rate, such as a magneto-optic disk (MO), in order to 
guarantee the justification of data conventionally, verifying after data logging is 
common. That is, immediately after recording data on a record medium, the data 
which drove and (rotation) recorded the disk again are read, and original data 
and an original comparison check are performed. 



[0003] 

[Problem(s)_to Jse ^Solved jDy the J nventjQn]_Altbough_it_was- possible to-have - 
controlled generating of an error effectively by recording data, verifying, since it 
had to drive to the location which recorded the record medium again (it rotates 
when a record medium is a disk) and the following data could not be recorded in 
the meantime before recording the following data when verified, there was a 
problem to which a data transfer rate falls. And the fall of such a transfer rate 
produces the problem that mass data, especially a video data are unrecordable 
on real time. 

[0004] Especially, recently, high-definition-izing of a digital camera is remarkable, 
and the digital camera 2 million pixels or more has also appeared. In order to 
record the mass video data obtained with such a high-definition digital camera 
on real time, the high transfer rate of about 1.5 M byte/s extent is required, and 
implementation becomes difficult in the conventional verification processing. 
[0005] This invention is made in view of the technical problem which the 
above-mentioned conventional technique has, and the purpose is in offering the 
equipment and the approach of recording mass data, especially a video data on 
real time with a simple configuration. 



[0006] 

[Means for Solving Jthe Probjem] In order to attain.the above-mentioned purpose, - 
the 1st invention is equipment which records data on a record medium, and is 
characterized by having an error detection means to detect the write error of 
data, and the control means which controls the existence of the verification to 
the data which exist after said data according to the detection result in said error 
detection means. Although it is recorded with verification as usual when an error 
occurs, since there is little need of recording with verification when an error does 
not occur, a transfer rate can be raised by stopping verification. By having 
stopped verification record, although there is a possibility of causing degradation 
of image quality, a transfer rate can only be raised by changing the existence of 
verification dynamically according to the existence of an error like this invention, 
maintaining image quality. 

[0007] Moreover, 2nd invention is characterized by said control means 
performing said verification at the time of the writing of the beginning to said 
record medium in the 1st invention. By performing the first writing with 
verification, the existence of an error is detectable. 

[0008] Moreover, as for said error detection means, the 3rd invention detects 



said write error for a part for every one truck of said data in the 1st and 2nd 
invention, and-said control meansJs characterized by-controlling the existence -of— 
said verification for a part for every one truck of said data. In the case of a video 
data, in one truck, several frames will usually be contained. Therefore, when it 
records without verification, even if a record error arises (it is not 0 although it is 
possible to reduce the possibility itself since verification existence is controlled 
by this invention by the error existence of a front truck), the error frame produced 
at the time of playback can be managed with several frames, and will not have 
big effect on image quality. 

[0009] Moreover, the 4th invention is the approach of recording data on a record 
medium, and is characterized by determining the existence of verification of the 
data which exist behind according to the count of the error at the time of the 
writing of data. 

[0010] Moreover, it is characterized by the 5th invention performing the writing of 
the data of the beginning to said record medium with verification in the 4th 
invention. 

[0011] Moreover, it is characterized by the count of said error carrying out 
counting of the 6th invention for a part for every one truck of said data in the 4th 



and 5th invention. 

]0012] - 

[Embodiment of the Invention] Hereafter, it explains taking the case of the case 
where a video data is recorded about the operation gestalt of this invention 
based on a drawing. 

[00.13] The configuration block Fig. of this operation gestalt is shown in drawing 
2 . The animation data recorder of this operation gestalt is constituted including 
A/D1, an encoder 2, an image memory 3, the recording method change section 
5, the record result storage section 6, and CPU7. In addition, although not 
illustrated, when an animation data recorder is applied to a digital still camera, a 
digital movie, etc., the optical system (CCD sensor) for acquiring a video data is 
also included in a data recorder. The video data (video signal) obtained by the 
digital still camera etc. is inputted into A/D1, and is changed into a digital signal. 

An encoder 2 is supplied, compression coding is carried out, and the video data 

\ 

changed into the digital signal is stored in the animation memory 3. The video 
data stored in the animation memory 3 is read one by one, is supplied to the 
recording method change section 5, and is further recorded on the archive 
media 4, such as a magneto-optic disk. 



[0014] On the occasion of record of the video data to an archive medium 4, the 
recording method change^ection 5 changes and records for every truck whether- 
record with verification is performed, or record without verification is performed. 
CPU7 judges the existence of verification and it is performed by changing a 
change signal to the recording method change section 5, and outputting a signal. 
CPU7 checks the existence of an error of the truck which recorded the video 
data, and, specifically, records the result on the record result storage section 6. 
The existence of an error is determined by verification. And in case a video data 
is recorded on the next truck, it judges whether based on the error result 
memorized by the record result storage section 6, this truck is recorded with 
verification, or it records without verification. It judges with the ability of a video 
data to be recorded comparatively correctly, when an error does not exist in a 
front recording track, the next truck is recorded without verification, it judges with 
on the other hand, their being the media which an error tends [ comparatively ] to 
produce, when an error occurs by front truck, and the next truck is recorded with 
verification. 

[0015] Therefore, in this operation gestalt, the video data recorded with 
verification and the video data recorded without verification will be intermingled 



as a video data recorded on an archive medium 4, and the transfer rate of a part 
to have re^orde^y^thout verification .will improve^compared-with the-ease-where 
it verifies to all trucks. 

[0016] The video data recorded on the archive medium 4 as mentioned above is 
typically shown in drawing 2 . A video data consists of one frame, two frames, 
three ... eight frames, and a header unit is prepared in the head of a video 
data, and, finally the index part is prepared. When the 4th frame and the 5th 
(slash in drawing shows) frame are contained on the truck recorded without 
verification among video datas, at the time of playback, an error may arise on 
these frames. 

[0017] An example of the video data regenerative apparatus which reproduces 
the archive medium 4 in this operation gestalt is shown in drawing 3 . The video 
data (it is described as the animation file by a diagram) recorded on the archive 
medium 4 is read in the animation file reading section 10, and is supplied to the 
error frame skip section 12. In the error frame skip section 12, the frame which 
the error generated at the time of a readout is flown, and is supplied to the image 
reconstruction section 14. Since the error has arisen in the 4th frame and the 5th 
frame in the case of drawing 2 , the error frame skip section 12 will supply one 



frame, two frames, three frames, six frames, seven frames, eight frames, and ... 
to the image reconstruction^section -1 4. In the image reconstruetion section 14,- 
the inputted video data is decoded / elongated and it displays on the display 16 
of CRT etc. 

[0018] In the case of a video data, even if some frames are missing, human 
being's eyes have the property of not sensing this but recognizing it to be the 
continuous image. Therefore, even if it skips several frames which the error 
produced in this way and reproduces, it is reproducible satisfactory seemingly in 
any way. In addition, with this operation gestalt, since it verifies by next truck 
when an error arises by front truck, an error frame does not exist over dozens of 
frames, and the image quality at the time of playback can be maintained. 
[0019] Moreover, it is also possible to skip the frame which the error produced in 
this way, not to reproduce, but to place and replace an error frame with and to 
reproduce with the frame before having not generated an error. 
[0020] The control flow chart which changes processing of CPU7 in this 
operation gestalt, i.e., the record with verification, and record without verification 
to drawing 4 is shown. In drawing, Variable LOOP, and LOOP1 and i are 
initialized first, respectively (S101). In addition, at the time of initialization, it is 



LOOP=1, LOOP 1= 1, and i= 0. Next, it stands by to photography initiation 

_(S102),_and _ttjstaod.s_.by untiLtheJmage data for-one-tPUGk-(video data)-is stored 

in an image memory 3 (S103). After the image data for one truck is stored in an 
image memory 3, Variable i judges whether it is 0 (S104). Since it is initialized by 
i= 0 by S101 the first control period, it is judged with YES, and then, the video 
data for one truck is recorded by the recording method with verification 
(collating). That is, the first one truck performs record with verification 
unconditionally. This is for evaluating the error rate of an archive medium 4. And 
only 1 increments Variable i (S105). 

[0021] When record with verification is performed and an error occurs with a 
recording track, only 1 carries out the decrement of the variable LOOP1, and 
when an error does not occur, only 1 increments a variable LOOP1 (S106). That 
is, when an error occurs, it is referred to as LOOP1=LOOP 1-1, and it is referred 
to as variable LOOP1=LOOP 1+1 when an error does not occur. However, 
although not shown in drawing, the minimum value of LOOP1 is set to 1 
(therefore, when LOOP1 is set to 0, the value is transposed to 1). 
[0022] Next, photography is completed and it judges whether a non-recorded 
video data exists (S107). Moreover, when photography is not completed, it 



returns to processing of S103. 

[0023]Jn_pmcessing of SJ 03, after it stands by until the video data -for-one truck 
was again stored in the image memory 3, and the video data for one truck is 
stored, Variable i judges again whether it is 0 (S104). By the processing of S105 
in the last control period, since the increment only of 1 is carried out, Variable i is 
i= 1, and in this judgment processing, it is judged with NO, and judges whether 
next Variable LOOP is larger than i (S108). Variable LOOP is initialized by 1 by 
initialization processing of S101, and since i is 1, it transposes LOOP to LOOP1 
by this judgment processing while being judged with NO and initializing to i= 0 
(S110). Therefore, when the error has occurred the front control period and 
LOOP=LOOP 1=1 (it is transposed to 1 since the minimum value is 1 although it 
is 0 in fact), and an error have not occurred, it becomes LOOP=LOOP 1=2. And 
when photography is not yet completed, the processing after S103 is repeated 
again. 

[0024] In the following control period, since it is set as i= 0 by S1 10 [ last ], it is 
judged with YES and the video data for one truck is recorded by the recording 
method with verification (collating) S104 (S105). Therefore, record with 
verification also in the 2nd truck will be performed following the 1st truck, and the 



variable i — 1 - incrementing (set to i= 1) - the existence of error generating - 
responding - a variable LOOP 1 - anjn(^ement^or-a_decremenWs carried out- 
(S106). At this time, when an error generates the 1st truck and the 2nd truck, it is 
set as LOOP 1=1 (=LOOP). When an error occurs by neither the 1st truck nor 
2nd truck, it is set as LOOP 1= 3 (= LOOP), and by 1st truck, although the error 
occurred, when an error does not occur by 2nd truck, it is set as LOOP 1= 2 (= 
LOOP). 

[0025] When photography is not completed, it shifts to the following period 
further and judges whether it is i= 0 by S104. Since it is set as i= 1, it is judged 
with NO, and it judges whether LOOP is larger than i at S108. Here, it is 
LOOP=LOOP1 and it is as having mentioned above that the value of LOOP1 
takes various values according to the count of generating of an error. That is, 
when the error has not generated the 1st truck and the 2nd truck, it is LOOP=1, 
and it is judged with NO by this judgment processing, and record with verification 
is performed by S110 and S105 in the following control period. On the other 
hand, when the error has not generated the 1st truck and the 2nd truck, it is 
LOOP=3, and it is judged with YES by this judgment processing, and record 
without verification is performed. Moreover, although the error occurred by 1st 



truck, when an error does not occur by 2nd truck, since it is LOOP=2, it is judged 
with YES by this judgmen^^qcessing,_ and record without-verification is - 
performed. And when it shifts to processing of S110 (i.e., when an error occurs 
by neither the 1 st truck nor 2nd truck), it will be judged with YES by S1 04 of the 
following control period, and record with verification will be performed. Moreover, 
when record without verification is performed, the increment only of 1 is carried 
out, and i is set to 2, and is judged by S104 of the following control period to be 
NO, and the comparison with LOOP and i is performed again. Consequently, 
when LOOP is 2, it is judged with NO and S110 and record further with 
verification at S105 of the following control period are performed, when LOOP is 
3, it is judged with YES and record without verification is performed again. The 
above processing is repeated till photography termination and performed. 
[0026] As mentioned above, it is as follows when the record after the 3rd truck at 
the time of recording the 1st and 2nd truck with verification is summarized. 
[0027] (1) When an error occurs by both the 1st truck and 2nd truck, the 3rd 
truck and the 4th truck also perform record with verification. About subsequent 
trucks, as long as the error has occurred, record with verification is performed. If 
errorless [ occurring ], one truck of records without verification will be performed. 



[0028] (2) When an error occurs by neither the 1st truck nor 2nd truck, perform 
record, without verification by- the -3rd truck- and 4th truck. Since LO0P>i is not 
materialized, the 5th truck serves as record with verification. Since the number of 
LOOP(s) increases so that there are many trucks which an error does not 
generate, the number of trucks recordable without verification also increases. 
[0029] (3) When an error occurs by 1st truck and an error does not occur by 2nd 
truck, record the 3rd truck without verification, and record the 4th truck with 
verification. 

[0030] Thus, with this operation gestalt, since record with verification and record 
without verification are dynamically changed according to the count of 
generating of an error (or count which an error does not generate), the number 
of trucks recorded without verification compared with the former increases, and it 
becomes possible for a transfer rate to improve and to record a video data on 
real time. 

[0031] In addition, after recording all video datas on an archive medium and 
completing photography, a header and an index are again written in by the 
recording method with verification, and record processing is ended (S1 11). 
[0032] As mentioned above, although the operation gestalt of this invention was 



explained, the existence of an error and existence of verification are not 
determined for a part for .every one truck of a video-data, but an error can be 
detected for a part for every part for two trucks of a video data, and truck beyond 
it, and the existence of verification can also be determined. 
[0033] Moreover, it is also possible to perform detection of an error only by 
predetermined truck of an archive medium 4, and to determine the existence of 
verification based on the error detection result for every predetermined truck of 
this. For example, when the 2nd - the 9th truck are recorded without verification 
when errorless [ when it exists to the 1st truck - the 100th truck, the 1st truck and 
the 10thn (n= 1, 2, ...) truck perform verification record, and the existence of an 
error is detected, and ] by 1st truck, and an error occurs by 10th truck, it is 
recording with verification etc. up to the 1 1th - the 19th truck. However, since the 
data which the error produced at the time of record are made skipped at the time 
of playback, it is suitable for them to determine the number of trucks in 
consideration of this point. 

[0034] Moreover, as a video data of this operation gestalt, it is applicable also to 
the others and JPEG image and MPEG image which have not been compressed. 
[ video data ] However, in the case of an MPEG image, since the image before 



and behind that is reproduced on the basis of a certain image, about the image (I 
picture) used as criteria, it is suitable to always-perform record with verification— 
[0035] Furthermore, although this operation gestalt explained taking the case of 
the video data, it is applicable to the data of arbitration with which real-time 
record is demanded. 
[0036] 

[Effect of the Invention] Real-time record of data is attained without according to 
this invention, making the frequency of verification small, raising a transfer rate, 
and inviting deterioration to ** by changing the existence of verification 
dynamically, as explained above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block Fig. of the operation gestalt of this 
invention. 

[Drawing 2] It is the block diagram of a video data. 

[Drawing 3] It is the block diagram of the video data regenerative apparatus in 
the operation gestalt of this invention. 

[Drawing 4] It is a processing flow chart in the operation gestalt of this invention. 
[Description of Notations] 

1 A/D, 2 An encoder, 3 Animation memory, 4 An archive medium, 5 The 
recording method change section, 6 The record result storage section, 7 CPU. 
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[0 0 16] 02fcl±, JM±0<tdtcLTE^^-r-c7 
If-^ti 1 7U— A, 2 7U-A, 3 71/-A, • • 

ttfcttTVS. t!jiar-^©d*.^ , J7 7i'4bTEiS 
Lrch7-y^tC47^-i,@Ra*57^-A@ (H^ft 

[0 0 17] ^ffl^lcfcttSEIIMxV 
7 4^4r5i)ifflT-^fl4^S<0-fl»JA^$nTi/> 
So ES^f f ^7 4KE»$nfe»iH-r-^ (8-Ptti 
my A/fcELT^*) tiWH7 7'<>'l/Si^ , ?g|5l 
0T'^fX?>n; I7-7L/-LX+7 7013 1 2tfl**e 
*n5, X7-7U-AX^ y7g|5l 2T*(i, Bl*i:0 
^tJ^-^xLft^ U-AttfRtf tTH«S48P 1 

iStxv-tfiliTI/^fcfe, i 7 -71/-AX^7 
7SP1 2 It. 27U-A, 37I/-A> 6 

7 b- A, 7 71/-A 8 7U-A • • • £H4ft 
0(5 1 4 tfttft-T* c i:tc^5 0 1 4 T*l±, A 

7]Lfc»)H7="-^^a^/ffftbTC R T^ifcDr^X 

7u-< 1 6±tca^-r?> 0 

[0 0 18] lif-?Cla, S»7U-A*M 

A s 4i:fc»7U-A^X^-y7bTS4LTt, MAHt 

mi© h 9 7 ^ T*X7-^S U fc^^tc h7'^T 
^'J77^5:f^OT% X7-7U-i*%t71/-i 
\Zt>tz-3X ftl£$% £ tittt < , Fi£Bt<DH©£8WT' 

[00 19] COJ;'5K:x9-<D4Ufc7U-A 

V * ft ^ i i'i 5 © 7 U - A T x 9 - 7 U - A M f « A T & * 

[0 0 2 0] 0 4 Kit, *nmmm\c}svz>cp\j7(D 

Ef8£$J 0 5 3iiJ»7 n -=f- \ - Y $ tiT l ^ * „ 

Ktfev>T> sr^aLoop, loopk i%*n 

^nfflfflfb-fS (S 1 0 1) o ftfe, MkBftcfiLO 
OP=K L O O P 1 = 1 , i = 0 T-&3o ^IC fflSJ 
M5ft*T^«L (S 1 0 2) , 1 h7 7^7)Ollf- 

^ (gjBx-^) ^ai»?«ty 3t«stt*ns*-p^F« 

t5 (S103). 1 h9-y*#©B®-r-2tfBfi ^ 

3K«»«aFtifctt, ^a i ^oA^sA^^-r* 
( s i o 4 ) . mw<D%mmm-?it s 1 o 1 t i = o t 
Wb^nn^ftfeYES fcwssh, ^tc^y77 
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*"i /c^y^y^ybf s (s i o 5) o 

[00 2 1] "OJ:7 7 7tt*©6BS*frV\ 82»b7-y 
*-ex5-#J8£bfciS^ SSLOOP 1 * 1 fcW 

opi%i £#7 (s i 0 6) . fft 

fe-fe, x5-#S4Lfc»£fctt, L00P1=L00 
Pl-ltU X7-#58£L*^*SK:«, SEftLO 
OP 1 =L00P 1 + 1 fc-f5„ fib, HKJi^bTi^ 
4l^ LOOP I ©«/HIt±1 (L/cASt, 
tLLOOP itfOfc&-3fc«&lc(i*-0)fl€l tcBt 

$3.3) o 

[0022] #fc, flKBffHTU *ieH©f!jiIix-2 
tf???£b4^fr : gfr£7ij£-r?> (S 1 0 7) o SfcJWB 

[0 0 2 3] SI 0 3©ffiffT(;L Stfl h^'y^ft© 

h77^0lIf-^TO?nfc^ IftfSSS i 
0frgfr*W5£fS (S 1 0 4) o !9liIO»JWaJ«K*5 

s i o 5 ©j&stss i u i £tf7 > * u ^ y h $ 

ftT^i>fc#> i = 1 fcfc-aTfcD, C ©TOSS&ST&N 

Ofc^^n, acSSLOOPtf i 

fcW^f 5 (S108). 8SL0OPB, S101O 

SMtauiT 1 KfijifiiksnTfet) , i « i v$>z>rzit> 

irirfefc, LOOP^LOOPl (S 1 1 

0) „ bfctf^T, H5©$J»)SJBT*x-7-tf5i!£bT^ 
3t§£tCteL00P = L0 0P 1 = 1 (ftRBfc&OT'fc 
®'hfi« l fcitt^^ens) , i7- 

tf$£3EbT^4^1f£fCfi LOO P= LOOP l=2t 

SlfS 1 0 3 WBOlBffl*» Oil-To 
[0 0 2 4] ^.(OMMmmTli, huJS]£D S 1 10T'i = 

0 ftTl ^3 fc 46, S 1 0 4T1±YES £:fij&£ 
n, "OJ777 (K8a) f>ttcDffli»^iCT' 1 h77^ 
0®llir'-^*fiSS-t5 (S 1 0 5) o bfctfoT, 35 

1 h??*lc8M», 35 2 h7-y^k^'J7 7 7ttt©;E 
SaHTfcnsC fcfc4S 0 7bT, ggfc i £ 1 fc'#7y 
* l) * > h L ( i = 1 i:4S) , X7-R*E0*r*Kfcj£; 

ttfSLoop i si'^y^hw^iif* 1 ^ 

>hT§ (S 1 0 6) c C<DB$jOLT\ Mil b^ytttS 

2 h 5 y * i: tt Lfti^t li LOOP 1 

= 1 (=loop) icmfezn, 35 i vy ^tmz v 

7^T*£fclcx7-tf%£b4frofci§&t;:«:LOO 
P 1 =3 (=L00P) fctS££*U Si Y^-y^X'it 

^fcJf^ictiLoop i = 2 (= l oo p) tciss^n 
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5. 

[0 0 2 5] JSl^*l7bT^4<^££{;i\ 
©JSJBfcfcfTU S 1 0 4 T* i = OfrSfr^JJt-rSo 

i = l lcS^nTVv^fcfeN O tfiJSSn; S 10 8 
T*LOOPAM ckO C c T\ 

LOOP=LOOPlT'$ l 5« LOOP 1 <D(IttX7- 
<DIS£lsl»KJS bTffl^©ffi£ 1 5©»±a bfcffl 0 T 
f4fc>^ 351 b7-y^RO*35 2 h^vtt&lc 
X7-A^*bT^*^Jg^KttLOOP= 1 -P*»J, 

io c owsjaa-p n o twtj nx s 1 1 o stf#©syw 

»JBt*tt5S 1 O5T?^y7 77tt£0iE»rt*fTfett 
§ 0 Mil h-7-y*&tfa!2 h^-y^i:fefcx7- 
tffg£bTV>4^ii£l;:ii L OO P = 3 T33 0 . COW 
^ffla-p Y E S fcWfcSftfOJ 7774 LOSEStffT 
^n§ 0 31 1 h7-y^T-Xv-^%4bfcA^2 

h77 ^fl^-^ML^/l^/'ci&Kli, LOOP 

= 2 Tfe^fcfeci^ij^saaT'Y e s t^j^n, ^y 
7 7 74b©ieaw ! ??frtt£>o ^br, s i i o©j&g 
t^?Tb/cti^ i h77yao'S2h77 

20 ^TfcfcCX^-tflg^LfcfrofciS^KU:, &©iWW 

ji»3©s i o 4t*y e s tmMzn, ^y 7 77ttt© 

8ES*fT5e:i:tefcSo ^y7774b©ES£ 
Tfofctl^-tcti, i i /c^7y^y^yh^nT2i: 
4 Us ^OWWHJBO S 1 0 4TN0fc^?n, Btf 
L O O P t i fciOJttJ^fftonSo LOOP 
tfZT'&Zm&lC&N O tmZStlT S 1 1 0Rt>*^?> 

icywfflwmmv s i o 5T-< , j7 7 7Mt<D!etiA ,: ff 
so*^ u 7 7 7 4 Loffiawfrtans. ix±o5aa^JS 

30 U*l7*TiiySbfT^ = 

[0 0 2 6] SM2 h777^'J77^ 

tr«brc^o35 3h7 v?im<ommic-D\,>T£ 

[0 0 2 7] (1) 351 h77 7M^2 h777Tt 
ttCX7-A^4bfclf^ 

35 3 h7-y?R0-*35 4 h 5 y *Tt^'J 7 7 7tttr ©32 

T ^5 R 0 ^ 'J 7 7 7^ t ©ffig ?rt7 5 o x-7-#5g£ 
b4<4ofcP», ^y7774b©ffi^l h?77^ 
40 fj-f^o 

[0 0 2 8] (2) 351 b7V>RZf%2 hyvtT'l: 
fefcx5-*^b4i^ 
313 h^-y^SO v 354 h-7<y^T*ti^U7774b©I2 
iS£f?9o 315 h77 ^fiLOO P> i ^ttb4^© 
T^y77 7^#©ffiSt45o X7-0»4Lftl4 

7-y^a*^v^ Loop©»#ii*-r5fc*i>, ^y 

7 7 74bT*IBSiT*t5 h77 ^Sttg7C-T^o 
[0 0 2 9] (3) m 1 h777TX7-A^SU 31 

2 h777TX7-A^£L^^ 

50 313 h7-y*{±^'J7774bTKS;u 3f4K7-yf 
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[00 3 0] L^5(C, *HflfiJg!8Ttt, X^-C7)% »*i*S1-5Ci:AWa-p*«o 
£Sfk O&SVtt, X7—Ofg£b£^[e]£S0 fCJSbT [0 0 3 4] *mMMWi<D®W7 : -2£LTli, 

<V77Jtt%<Dm&t^V7TJ%L<Dmm*9h$3fc-. Elt-bT^&^i&iB-r- J P E GW^'F E 

Mk^T^SiD'T*; Ifetk^t^'J 7>V*LTia GHft lC&)IfflTS Ct^T't§ 0 fib, MPE GUSfi 

[0 0 3 1] ±T<D»Hx-*£fet|p<7V7tC TttHtfc^'^r-ftttEfcfciTSOAWaTfc*,, 

laiibTfflR^iT bfcftti, 7r-r<5r*oE»* [0035] $ et, **«»*Ti*»H-r-**eiK 

«7-T5 (SI 1 Do r-^fcafflrSCfctfTfr*. 

[0032] w±, x&mommmt^TVfflLrz [0 0 3 6] 

-£&tau ^'j7r-r<o*«i%tt«-rsci:t,T-* ©frF£$< c<k&<x-£0U7;i^Afe§i#^ 

So 

[0 0 3 3] X7-©ttH}t±Efi^r^74©BT [HB©fflf*ftKW] 

Sh77^^fSf:L, <:©f?r5£h"7-y*cri:«Dx5 [0 1] *fg^<0HSg^^©fi|fi!c7P -y ^HTfc*. 
-&tt!i3lllc«^£^U7 7^W»£&St-&C£t 20 [02] ftHx-^OflSJ^HTSS. 

WCfcS. 0fl*tf, mi h77^~^i 00h77^ [03] *58W©lt!B15»t*tt«lliB7 f -*ll4S 

S?#aT5«£, Si Hv-yfStfSl On (n= B<D$§ESc0T-&S o 

K 2, •••) h^'^t^^y-fEi^^Tl [04] *^©H«5^fe:*^5ffla7P- i r + - 

ttt»2~*9 h77-?{±^'J77^*bT-E^U SR [ffif*©KMI§] 

l 0 h7'^TX7-^4 LfeS^ttiS l l -Hi l A/D, 2 iyn-f 3 ftffl^'J, 4 IB 

9 h ; 7y'>%?lZ'<V7 7<<ttZT'im?5mT'&%o i^f-fT^ 5 EfiWSWBSk 6 35ft&£§etft 
fib, !BiSB#tcxv-©^bfcx-^(i, ff£B#lC7.** SP, 7 CPU. 
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